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from the middle of a star-like dichotomously-branched 
mycelium, which radiates in a single plane. The zoo¬ 
sporangia are separated from the mycelia by a transverse 
wall. The zoospores are developed in small numbers, 
and escape by a lateral opening. 

1. O. mucronatum, nov. sp. In the empty skin of a 
gnat-larva. 

III. RBIZIDIUM, A. Br. 

1. R. mycopliilum, A. Br., is fully described and figured, 
and the resting-spores traced through their long period of 
repose. 

IV. CLADOCHYTRIUM, nov. gen., Now. The zoospo¬ 
rangia are either developed as intercalar swellings of the 
one-celled mycelium in the tissue of the host-plant, and 
separated by transverse walls, or they are terminal at the 
end of single mycelium threads. The zoosporangia dehisce 
either by the opening of a long neck, or by a lid. 
Secondary zoosporangia are developed either in rows or 
in the interior of old empty zoosporangia. 

1, C. tenue, nov. sp., in the tissues of Acorns calamus, 
Iris pseudacorns, and Glyceria spectabilis. Closely related 
to Protomyees menyanthis , De Bary found in the leaves 
and petioles of Mmyanthes trifoliata. 

2. C. elegans, nov. sp., in the gelatinous substance of 
Ch/ztophora elegans. 

The last paper is by Prof. Cohn himself—“Remarks 
on the Organisation of Certain Swarm-Cells.” It is chiefly 
devoted to an account of Gonium tetras, A. Br., and cer¬ 
tain subjects suggested by the examination of that plant, 
such as the nature of the “ amylum kern,” or starch 
nucleus, the inner organisation of swarm-cells, the cavities 
and contractile vacuoles in such cells, and the com¬ 
parison of swarm-cells with one-celled animals. The 
whole number is one of great interest and will well repay 
perusal. W. R, McNab 


OUR BOOK SHELF 

Physiography a?id Physical Geography. By the Rev. 

Alex. Mackay. (Blackwood and Sons.) 

In bis preface the author draws attention “ to the 
peculiar character of the present work,” and quotes by 
way of explanation two paragraphs from the Directory 
of the Science and Art Department. He remarks that 
“ the student will at once perceive that the author has 
discussed all the subjects embraced in the new syllabus” 
of the department. The spirit of this discussion and 
“ the peculiar character of the work ” will be best appre¬ 
ciated from a few extracts. 

“The combined result of various experiments gives to the 
earth a density of 5’66 times that of water. But more reli¬ 
ance should be placed on the number indicated by the Great 
Pyramid, which in this as in so many other great cosmical 
data, has anticipated modem science by more than 4,000 
years.” “The sacred volume declares that in the days of 
Noah the whole world was inundated by a flood, which 
covered the highest mountains, and that, with the exception 
of one family, the entire human race was destroyed. A 
change in the inclination of the earth’s axis would certainly 
produce such a catastrophe—a catastrophe which was 
accompanied with direful results to all future generations ; 
the alternations of heat and cold became so rapid as to 
affect the longevity of man, which has from that date 
gradually shortened from nearly a thousand years to 
three-score years and ten.” “Why the planets move in 
elliptical orbits ” is the title of a paragraph, which, con¬ 
taining no reference to nor explanation of the ellipticity 
of the planetary orbits, is embellished with a diagram to 
show why the orbits are circular. “ Mountain-chains of 
the same geological formation are believed to be of the 
same antiquity; and, however widely separate, are 


parallel to one another.” “ The slow increase in the salt¬ 
ness of the ocean may account for the otherwise inexpli¬ 
cable fact that frequently since the ocean became 
inhabited, its varied population became wholly or almost 
wholly extinguished.” “The antiquity of the human 
species as indicated by geological evidence, no doubt 
conflicts with the chronology of Usher, founded on our 
modern Hebrew' text. In the matter of antediluvian 
chronology, however, the Hebrew text has, in all proba¬ 
bility, been tampered with, as we have shown at large in 
a separate work (‘Facts and Dates,’ p. 62-69). The 
Septuagint translation—a translation sanctioned by our 
Lord and his Apostles—assigns to our race an antiquity 
of nearly 1,500 years more than Usher does. Science is 
giving its emphatic verdict, in this particular, in favour of 
the Septuagint; and though the extended chronology 
may fail in meeting all the difficulties of the case, it will 
certainly meet many of them . . . Geologists are too apt 
to toy with millions of years as if they were playthings, 
and to show no regard to moderation or common sense. 
Science lias not hitherto been able to determine the actual 
antiquity of the planet, and probably never will.” 

The Book of Algebra. By A. T. Fisher, B.A. (London : 

Stewart’s Local Examination Series, 1877.) 

Mr. Fisher has aimed at writing a short work on algebra 
for students who have no intention of reading high 
mathematics. He has done his task well, and the result 
is a compact and carefully put together little book. The 
limit he has set himself is to enable a reader to under¬ 
stand all that is required as preliminary to the solution 
of higher simultaneous equations; hence we have nothing 
on the Progressions, Notation, Permutations, &c. On a 
perusal of the work we have been especially struck with 
the care taken by the author to bring out a book bur¬ 
dened as little as possible with mistakes. For three- 
fourths of the book he has been assisted by the printers, 
but in the chapters on surds, indices, and higher equations 
we have noticed a plentiful crop of typographical errors. 
Most of these are, however, easily corrected. There is 
an unfortunate mistake of + for X twice on p. 47 ; of 
- for -4- in Ex. 14, p. 52. 

Some readers would require a larger number of ex¬ 
amples ; those that are given are, on the whole, very well 
chosen, and there are some useful problems neatly solved. 
It is possibly an objection, certainly in the elementary 
parts, that the answers immediately follow the questions. 
The book is neatly, and for the most part carefully, 
printed. 

Btilletin of the Uttifed States Geological and Geographical 

Survey of the Territories. Vol. iii. No. 2. (Wash¬ 
ington, 1877.) 

The second number of the above Bulletin contains three 
important entomological articles from the pens of Messrs. 
Osten Sacken, Uhler, and Thorell. 

The first memoir, from the pen of that distinguished 
Dipterist, Baron C. R. Osten Sacken, bears the modest 
title of “ Descriptions of New Genera and Species of 
Diptera from the Region West of the Mississippi, and 
especially from California,” but he who takes up the 
paper expecting to find nothing but bare descriptions 
will be agreeably surprised to find it interspersed with 
analytical tables of the Diptera of the United States, 
with diagnoses and critical notes on many species already 
known, with remarks on their geographical distribution, 
synonymy, and in fact anything that could in any way 
contribute towards rendering this order of insects clear of 
comprehension or attractive to the student. 

The second article, by Prof. P. R. Uhler, is a report on 
the insects collected by himself during the exploration of 
1875, including monographs of the hemipterous families 
Cydnidcz and Saldee, and an account of the hemiptera 
collected by Dr. A, S. Packard, jun. The monograph of 
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the Cyanides commences with an excellent conspectus of 
the genera of that family, followed by detailed descrip¬ 
tions of both genera and species ; two well-executed 
uncoloured plates accompany the paper. 

In the third memoir Dr. T. Thorell gives an account 
of the Aranece collected in Colorado in 1875 by Dr. 
Packard ; the descriptions of the species are drawn up in 
the author’s usual careful and exhaustive style, and leave 
nothing to be desired but illustrations, the absence of 
which we cannot but deplore ; an appendix by Mr. J. H. 
Emerton (the well-known American arachnologist) de¬ 
scribes two additional species of the genera Efieira and 
Prosms, with which two woodcuts are given. 

A, G, Butler. 


LETTERS TO THE EDITOR 

[ The Editor does not hold himself responsible for opinions expressed 
by his correspondents. Neither can he undertake to return, 
or to correspond with the writers of rejected manuscripts. 
No notice is taken of anonymous communications. 

The Editor urgently requests correspondents to keep their letters as 
short as possible. The pressure on his space is so great that it 
is impossible otherwise to ensure the appearance even of com - 
munications containing interesting and novel facts .] 

Temperature of Moon’s Surface 

In a recent number of Les Monies (tome xliv., No. I, Sep¬ 
tember 6, 1877), M. l’Abbe F. Raillard puts forward a theory 
to explain the reddish tinge acquired by the moon during a total 
eclipse, attributing it possibly to the great elevation t)f tempe¬ 
rature caused by the continuous exposure of its surface for many 
days previous to the solar rays, which he thinks may be adequate 
so to raise its temperature as to render it self-luminous. 

In support of his theory he refers to my experiments with 
the thermopile, and states that I have found the lunar surface to 
acquire under solar radiation a temperature of more than 500° 
Centigrade. Now in a paper published in the Proceedings of 
the Royal Society, No. 112 (1869), I estimated the radiation to 
be equal to that of a lamp-blacked surface 500° Fahrenheit 
higher in temperature at full moon than at new moon, but on 
repeating the experiments 1 with more care, 197 0 Fahrenheit, or 
100° Centigrade, was found to be afar more probable value, a 
large error having crept into the former result. It is, moreover, 
shown in my last paper that near the middle of the partial 
eclipse of 1872, Nov. 14, the radiant heat was only about one- 
half of what it had been two hours before, having kept pace ill 
its diminution with the light. Observations made during the 
recent eclipse, so far as they go, fully confirm this result, and I 
much doubt if five per cent, of the heat acquired since new 
moon is retained till the middle of'a total eclipse ; heat, too, 
which we have shown from its low mean refrangibility as com¬ 
pared with that of the direct heat of the sun to have been truly 
absorbed by the lunar surface. 

M. l’Abbe Raillard appears to be mistaken in supposing it to 
be the generally received theory that the red tinge is due to 
dispersion rather than to simple refraction and preponderant 
absorption of the more refrangible rays in passing through, the 
earth’s atmosphere. 

There appears to be, therefore, no ground for supposing that 
the difference between the “lumiere cendree” of the unillu¬ 
minated surface of the new moon and its reddish hue during a 
total eclipse is to be ascribed to a difference of temperature, and 
I think that we must fall back on the usual explanation . 

It may also be expected that independently of any tinge due 
to unequal absorption by the earth’s atmosphere the prepon¬ 
derance of blue and green on the terrestrial surface may not be 
without influence on the colour of the “earth-light ” which gives 
rise to the “ lumiere cendree ” and may contribute to an appre¬ 
ciable degree towards forming a contrast between its hue and 
that acquired by the moon when totally eclipsed. 

September 1 5 Rosse 


Rainfall and Sun-Spots in India 
As Prof. Balfour Stewart, says the true test of a physical cycle 
is its repetition, and since he evidently regards the tendency to 
repetition which he has shown to exist in the rainfall of Madras 

1 Philosophical Transactions , 1873. 
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as a favourable indication, of the presence of a physical cycle such 
as that claimed by Dr. Hunter, I may perhaps be allowed to 
supplement my former statements regarding the tendency of the 
winter rainfall in many, stations of Upper India to vary in a cycle 
corresponding inversely with the solar spots, by exhibiting a 
similar tendency to repetition in the rainfall of Calcutta. The 
following table represents the winter rainfall of Calcutta from 
1833 to 1876. 

The rainfall, is taken for the months of January, February, 
March, and April in each year, together with that for December, 
of the preceding year. The November fall is excluded chiefly 
because experience and an inspection of the register show that it 
properly belongs to the summer monsoon rainfall, occurring 
almost entirely in those years in which the summer monsoon 
rains are either very heavy cr prolonged, and in fact being nothing 
else than the last drop they shed before they take their departure. 
The real winter rains commence, in the J Christmas week, so 
December really includes their actual first appearance. As the 
summer rains seldom begin before the second week in June, we 
are well within correct limits in taking the rainfall from December 
to April inclusive. The following table is arranged after the 
model of that given by Prof. Stewart in his letter to Nature 
(vol. xvi. p. 161) :~— 


Years 

em- 


Years of Series—Calcutta. 


ployed. 

X. 

2. 

3- 

4- 

5- ‘ 

6. 

7- 

8. 

9- 

10. 

11. 


1833-43 

4’34 

7’34 

3*12 

2 ’97 

2'l6 

1*98 

3' J 9 

- '24 

5'rr 

7’49 

6 69 

• A. 

1844-54 

4 5 1 

9'2I 

6 '30 

385 

1 ’77 

675 

579 

7'28 

9 5o 

1 ‘6o 

9 54 

B. 

1855-65 

5'54 

3 9 1 

2*76 

1 80 

7‘26 

2'56 

r ’7 5 

5 5i 

3'Ss 

3'42 

8'58 

C. 

1866-76 

7 46 

3 '21 

S'86 

S’4i 

4'8j 

6'47 

5'oS 

3’°2 

8‘68 

5*45 

7'49 

D. 

’ Whole 
period 
average. 

5'46' 

5'9i 

4'5 T 

4‘ 2 5 

4'00 

4’44 

3'95 

4*26 

6 78 

4 49 

8'07 



The years of minimum sun-spot occur in the first and second 
series, and the years of maximum sun-spot in the fifth and sixth 
series. The series of heaviest average winter rainfall are 9, 10, 
11, 1, 2, and those of lightest average rainfall are 5> 6, 7> 8. 
Taking the mean of the averages of the five series of heaviest 
rainfall we get 6’14 inches, and taking the mean of the averages 
of the four series of lightest rainfall the result is 4/16 inches. 
The same result is exhibited by each cycle individually, thus :— 


Cycle A 


!J 

a 


B 

c 

D 


Max. group, 
inches. 
6‘i9 

6-87 
5’OS 
6 '45 


Min. group, 
inches. 
2'14 

4 ' 3 I 

4-27 

4 ' 8 S 


The evidence of repetition is thus quite as manifest as in Dr. 
Hunter’s case, the only difference being that in the present case 
the years of minimum sun-spot are those of heaviest, and maximum 
sun-spot those of lightest, rainfall. In order to render it stiff 
more apparent that the cyclical connection with the sun-spots is 
not the result of accident I will exhibit the difference between 
the rainfalls in years of absolute minimum and maximum sun¬ 
spot:— 


Years of minimum 

Total of. the five 

Years of maximum 

Total of the five 

sun-spot. 

months. 

sun-spot. 

months. 


inches. 



inches. 

1834) 


1837' 



1844 r 

1856 ( 

18-97 

1848 

i860 


n' 3 2 

1867) 


1870 



Average for ) 
each year 5 

474 

Average for ) 
each year j 

2-83 


The same connection is maintained when the fall in April is 
left out or that in November included, so that it is evidently not 
due to the effect of any particular month, but as may reasonably 
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